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1 
This invention relates .to teggle presses. In 
former toggle presses, the toggles were ordinarily 
arranged so that the distance between the fixed 
and movable pins increased during the power 
strokes with a resulting force which was resisted 
by stresses in the .press frame above the table or 
platen. This resulted in the requirement for 
large cross-sectiorat areas and over-all dimen 
sions of the presses, which-considerably inCreased 
their weights, regardless of ty.,pe, but particularl: 
in cases of C-throated presses. 
It is an object of the pre'sent invention to elimi- 
nate these disadvantages by arranging the toggle 
system in sùch a manner that the movable "pin 
is free fo appreach or reeede from the fulcrum 
pin during the power stroke, so as to relieve the 
press frame of the disadvantageous stresses. An 
especially advantageous form o my new toggle 
system is achieved by arranging if with a com- 
paratively long bell crank forming a part of the 
toggle which may also be favora.bly positioned to 
clear the throat of the press s0 as to obtain 'a 
compact arrangement of the toggle linkage in 
the press frame, whereby the size of the press 
unit may be reduced. 
The inventi-on accordingly comprises the ele- 
ments and combirations-of-elements, features of 
construction, and arrangements of parts which 
will be exemilifled in the structures hereinafter 
described, and the scope of the application 
which will be indicated in the foltowing claires. 
In the following drawings, in which several 
of various possible embodiments of the invention 
are illustrated, 
Fig. 1 is a vertical section taken through orm 
form of my new press; 
Fig. 2 is 'a skeleton dia'gram of the linkage em- 
ployed in the Fig. 1 form of the invention shown 
in a retracted position of the rare; 
Fig. 3 is a view similar to Fig..2, showig an 
advanced position of the ram; 
Fig. 4 is a perspective view showing another 
form of the invention; and, 
Fig. 5 is a vertical section similar to Fig. 1, 
showing a third form of the invention. 
Similar reference characters indicate corre- 
sponding parts throughout the several views of 
the drawings. 
Referring now more particularly to Fig. 1, there 
is shown af numeral  a press frame carrying a 
table or platen $ and having a guide S overhang- 
ing the table. The ram slide is indicated af 7. 
The linkage for operating the reciprocating slide 
7 consists in a fulcrum pin 9 which is fixed for a 
given adjustment, This pin is carried in a slid- 
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2 
ing block ! ! supported in the frame I, wlichraay 
be adjusted in position by means of a spindle 
3, threaded through the frame at 15 and con- 
trolled by a handwheel 17. Depending from the 
6 fulcrum pin 9 is a toggle crank arm 19, the lower 
end of which carries a lnee joint 21. A connect- 
ing rod .23 joins the knee joint 21 w.ith .a crankpin 
2S of a crank 27 which is rotary in a counter- 
clockwise direction. Rotation Of the crank 
10 oscillates the arm 9 between thè .limits shown 
in Figs. 2 and 3. The crank 27 is driven by means 
of a double-reduction gear train 29, 3 I,, the usual 
flywheel 33 being employed on the main drive 
shaft. 
1 The second link of the toggle mechanism-is 
constituted by a bell crank 37, wlich bas a rela- 
tively long arm 39 extending up from the knee 
joint 2 . Its shorter arm  I is laterally dîrected 
through openings 3 (in the .frame) and  (ïn 
O the .rare slide) for connection with the rare slide 
7. Thus the member 37 arches over the throat 
T. The outer end of the short arm 1 is con- 
nected with the ram slide 7 by means of a con- 
necting link  pinned at one end to the shor 
 arm 1, as shown at 7, and at the other end to 
the rare slide, as shown at 9. At the jurcture 
of its arms, the bell crank 37 is provided with a 
pin joint §1, connecting it with a movable î2oat- 
ing element or slide 3 consçrained to more in a 
30 vertical guide §5 in the frame I. 
Before describing the operation, if should be 
noted that the pin Joint ï is free fo more up and 
down, and that any reactions from the work on 
the table 3 applied to the rare slide ] tend fo 
35 raise this point; but since its distance from the 
knee joint 21 is predetermined, as indicated by 
the dash line 7 (see Figs. 2 and 3), a reaction 
is set up along the line 57, which line may be 
treated as an equivalen effective second link -of 
40 the toggle mechanism. Reactión from the work 
on the table 3 is applied at 7. Thus the toge 
system proper nay be assumed to consist of the 
short toggle arm 19, pivoted af , the knee oin 
21, and the line 7 representilg the secoid ]ink 
45 of the toggle. 
Fig. 2 shows the crankpin 25 at ifs forward dead 
center position. The arms 19 and  are then at 
their maximum angle A. During motion from 
the forward to the rearward dead center (the 
50 ter shown in Fig. 3), the knee Joint 21 moves 
backwavd on a circuler path around he fulcrtml 
pin 9. During this operation, the angle A 
tween the effective arms 19 and 7 diminishes 
a small amount aPproaching coincidence as a 
55 iimiç (Fig, 3), Dtiring his action, the pin | on 
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slide block 6S moves first down a slight amount, cates, as wfll be understeod by those skflled in the 
and thon up. During this motion of translation art. 
of the pin 51, the bel1 crank 37 moves clockwise, The operation of the invention shown in Fig. 4 
thus causing the pin 47 to descend. At first, the is stmilar te that already described in connection 
downward velocity oï the pin 6! acts in in an 5 wiih Fig. 1, except that the effective line of pull 
additive manner to increasi the downward velo- on pin 66 is directed toward pin |62, instead of 

city of the pin 47, and as Iink 39 crosses coinci- 
dence with link 9, the upward ve!ocity of the 
pin 6 subtracts from the downward velocity of 
pin 47. Hence the available force increases over 
a desirable period toward the end of the stroke. 
The upward reaction of the work applied te pin 
47 is resisted along line 57, placing compression 
in the link 9, which delivers ifs force to the 
frame at poiut 9. Thus the primary actions and 15 
reactions are taken up by the part of the frame 
below the table 3, it being necessary only fo deal 
with small forces applied lateratly in the upper 
part of the frame in order to guide the block 63, 
the latter being otherwise free to more up and 20 
down. 
The total stroke of the pin 47 is shown at x 
(Fig. 3 related to Fig. 2). This stroke is consid- 
erably longer than it would be without the side- 
wise pivoted alTangement afforded by the ,bell 25 
crank 37. Moreover, the required shape of the 
bell crank for bringing about this advantage is 
itself advantageons in that it adapts itself to a 
convenient arrangement around and overreach- 
ing the press throat T. Adjustment of the posi- 30 
tion of the fulcrum pin 9 bas its effect upon the 
effective velocity displacement diagram for the 
stroke x, and this is a convenience in adapting 
the press to particular requirements. 
In Fig. 4 is shown another form of the inven- 35 
tion, in which 69 indicates the frame, 6 ! the table 
or platen, 63 the guide for the ram slide 65, the 
latter being held te an internal threaded exten- 
sion 67 by means of an adjustable nut 69. The 
fulcrum pin, which is pivoted in the frame as in- 40 
dicated at 7 |, ferres the conter of rotation for the 
toggle arm 73. The toggle arm is oscillated by 
means of a connecting rod 76 pinned thereto at 
|9|, and pinned at 77 between crank discs 79 
which are rotary in the frame in bearings (see 45 
numeral 89). At 8| is shown the fiywheel on the 
main drive shaft 83, which through a gear train 
86 drives two pinions 87 that mesh with gears 89 
cut in the peripheries of the crank discs 79. At 
50 
9! is indicated the beI1 crank, pivoted at 93 te a 
movable floating element or slide 95 which is 
constrained to more vertically in a guide 97 in the 
frame 59. The long arm of the belt crank is 
shown at 99 and its lower end is pivoted at the 55 
knee joint to the toggle arm 73. Thus the pivoted 
point 62 between the belI crank 9! and the toggle 
arm is displaced from the pivot point ! 6 ! between 
the teggle arm 73 and the connecting rod 76. 
This reduces some complications that arise in 60 
making a three-way pin joint. 
The short arm |3 of the bell crank 9| reaches 
through suitable slots in the frame and rare slide 
65. These slots are not shown in Fig. 4 because 
they are analogous to similar slots already de- 65 
scribed in the case of Fig. 1. This short arm ix 
linked te the member 67 of the ram slide 66 
through pin joints 66 and link [9]. 
It will be understood in connection with Fig. 4 
that there are two lateral components te the 70 
link 67, link 3, pivot 7|, bearing 93, slide 96 and 
guide 97, those on the near side of the drawing 
being shown in full. Those on the far side are 
not completely shown in order not to complicate 
the drawing unnecessarily, and are more dupli- 75 

toward pin loi. The line of tension is indicated 
at 109. This shortens the stroke of the ram slide 
65 for a giron throw of the crankpin 77 and sim- 
10 plifies the joint construction as above stated. 
Referring te Fig. 5, there is shown another 
form of the invention, wherein the toggle link- 
ge, instead of being folded back upon itself, is 
in an extended form. In this case the frame of 
the press is shown af | ! |, having a table or platen 
|13, a ram guide |15 and a ram sllde ||7. The 
fulcrum pin is shown at || 9 and is carried in a 
slide 12! (gulded with respect fo the frame). 
This slide may be adjusted to different positions 
by means of a shaft 23 threaded through the 
frame at |25 and controlied from a handwheel 
127 te vary the stroke of the rare slide. The 
shorter toggle arm is shown at |29 extending up 
teward the table, being linked at knee joint |3| 
te the connecting rod |33 which is pinned at |35 
te the crank disc !37. The crank disc |37 is 
driven from the main shaft |39 through a gear 
train consisting of a worm-and-wheel combina- 
tion ! 41, and a spur gear combination |43. The 
usual flywheel is shown at 145. By rotating the 
crank disc !37, the toggle arm |29 is oscfllated 
around the fixed conter ! |9. Above the table | 13, 
the arrangement is as already described in con- 
nection with the other forms. The bell crank is 
shown at |4, having a long downward extending 
arm !49 connected with the knee joint |3|, and 
having a short lateral arm 15| connected with 
the ram slide | | through pin joints 152, |53 and 
the intermediate link |55. The short arm !5| 
passes through openings |57 and |59 in the frame 
and ram slide, respectively. 
The ram sllde | | 7 is in ifs uppermost position 
when the cranlrpin |35 reaches ifs right-hand 
dead conter. In practice, the pin joints ||9, 13| 
and |52 are not driven inte the straight line ! 6 !, 
joint | 3 | remaining on the crank side of the line. 
During operation, the crank drive 137, |33 re- 
tracts the joint |3| until greatest displacement 
of it to the left is achieved upon reaching the 
opposite dead conter. The pin joints ||9 and 
152 thns approach one another, thereby effecting 
a downward motion of the ram slide | |7 teward 
the table | |3, which provides the power stroke. 
The tension is a]ong the line | 6 |, which of course 
changes its position as the movement proceeds. 
This form of the invention differs somewhat from 
the other forms in that the greatest force is 
achieved during initial parts of the stroke of the 
ram slide, thereafter decreasing and thon rising 
somewhat at the end of the stroke. In the f0rms 
of the invention shown in Figs. 1-4, the greatest 
force is achieved toward the end of the stfoke. 
The action of the constructions of Figs. 1-4 is bot- 
ter for some purposes, as for example, in coin- 
ing, while the action of the Fig. 5 form is botter 
in other instances, such as, for example, cutting, 
shearing or punching, wherein hot so great a 
force is required after initial shear bas taken 
place. 
In ail forms of the invention, all parts of the 
toggle system above the table of the press float 
with respect to the frame, being bodily supported 
upon the knee joint 2| (Fig. 1), |02 (Fig. 4) or 
|3 | (Fig. 5). This fioating is allowed by the mov- 
able floating element or slide. In all cases, the 



te» en, ire gglè sys 
theltem 
I- fOs- of « thinvençien ve -çh 
bel0 the, tble I1» us relieving oee çrame 
amund:, thê throt- (-whet-Csaped, or- other-- 
wise):: er lge forc Lage oees picutly 
in- C-.shed-thatsi pròduce.high, sseunless: 
orhtely, large- moun, o: mer, are po- 
ded. Moreover, it is OEffic$ te,m«ke GUshaped 
thma- rïgid enough-- , Prient  tool: misHgn- 
menV, ut  by, retievin the C-sape aznd te 
throt oflae, fòes theth.ro'a.-òf thepset  
machines.may te mde more-Id though» lightez 
in wght.. 
etumihg't-the-mtter o the f0rces,-iivolv 
in the ffame: belòw the: tabIe tUi.n Fig; I:- 0 
an, exampte, the dOwnwavd force- oç the worR. 
on- the,table-is Upliedto the, frme. epri-maPy 
reuction is upvd on' the ferum pin. $ and 
hence upon the-frame in his: riòm Since.these 
forces are approximtely opposite the reblem 
of  desïer is pmrfly - prev.ide-a fficienb 
frame sectiòn, i-n sher betow and jus fo 
of the. tbï which is- a  reltivety simle:e marrer 
to' de.l: with« 
By mea of h present ve-tibn; the press 
muy'bememuch hhter fer equl.streg.th, ad 
capciy For exam.ple; for comparable presses 
of substan'tiatly equat capucifes and stroke, the 
weight of pre ruade according to the 
invention is" of the order of one-trd of the 
weight of the former esses, d. much more 
compact. 
In ew of the, bve, i-t fll e seen that the 
several objec of the invention=ure«achieed and 
other advantageo, rests: ttai.ed.. 
As many changes could te ruade in the above 
constcUOns, without depuing from th soepe- 
of the iention; - is intended- that al[ marrer 
conined in thë abow descrîption- or shn' in 
the accompanng awings shall te interpreted 
as illtrative and hot in a limiting sense. 
I claire: 
1. A ggle press comprising a frame having 
a platen and a rare slide on opposite sides of 
work gap, a ggle Hage having a fcr lo- 
cated in the frame ward one side of the work 
gap, said toggle Hnkage compsing a li pivoted 
on said fulcrum and providing a swinging knee 
joint, a Hnk having one end pivoted ai said knee 
joint and extending past the work gap, and 
pivot carried by said last-named li having 
sliding coection with the frame on the ram- 
sHde side of the work gap, said last-named link 
also having an operative connection with the rare 
shde and being in the form of u beH cra, one 
arm of which passes the work gap and the other 
arm of which arches thereover. 
2. A ggle press comprising a frame having 
platen, a toggle Hage having a fcrum located 
in the frame in the region of the platen, said 
toggle linkage comprisg a hnk pivoted on said 
fulcr and providing a snging knee joint, 
rare slide located  reciprocate opsite the 
platen, a li having one end pivoted at said knee 
joint and extenng past the platen, a pivot car- 
ried by said last-named  havg a slioEng con- 
nection with the frame, said last-named li also 
having an operative connection with the 
slide, and a dving linkage for oscillating said 
ggle limage, said driving limage having con- 

neCions, w.bh  trïe-prs:of the frame on. the- 
of sd pten opposi the ram sHde. 
 . A togglë res còmpising. . ame formed 
pvidan oçen, aed-.throç» .ggle.- 
5 ge- hang; a  fulcr lected: in:. the rme - 
wa  one. d ò the threu-t; sai. ggle  limage 
coising  li- piVeted en- sid fUlcr and 
proving., a" ee joint lso on- said one side 
the" bhrob, r ram. slide locted on the opposite 
10: sf of.e-bhroa; a. H-i the generl, form-of 
a" ber ran haing e.arm voted at- sa-id knee 
jo  nd- extending pasb he- throt the other- 
ar of"e-bell.cr erhnging-the tot and 
hng  orative connecon with- çhe. ram 
15- sHde; nd' -pivotcared'by the'-beH cr having 
a ing"nneco with-the-frime; 
 ;  toggle'ress compsing-a çrme-foed 
pm.:daopen C-shpedthroat» a ggle. Hage 
havg a  fIcr iocated:: in- the frime, toward: 
20 one de  the throt, sid. toggle linage com- 
prising a 1 pivoted on said fulcmm and pro- 
vidin  knee- joint so on- said- one side of the 
thro, a- power mechasm located in the frame 
ao on said one side- OE- the- throat' nd. adapted 
25 fo" oscillte- saïd Hnk,. a rm- slide located on the 
oppib sfde-of the throat; a li in' the general 
form of a beH - cra- having one arm pivoted  ai 
safd: ee- jinç and: egending past the. thmat, 
the oth rm of the, 11. cm overhanging the 
30 that-- n hg. n operative coecon, wi.th 
the rm sliPe» a, nd. a pivoç carried b the be 
crahang a" stidig.connection wth the-fme,_ 
sid pivot- hig a" posion o e beH. cra 
ineete- i. two'ar, sïd  sHngcnection- 
35 wih. thë-eeme being on said' oppòste side of" 
th' 
: A. taggle- press compsing a fra-me formed. 
to. previdb . open C-shaped throb,  ggle 
lige hving a- fcr- located  the. frame 
4ff toward one side of the throt, said  ge" hage 
comprisi  li pivoted.  sid: fcm and 
provin  knee inç-atso on sai one side of 
the- throat,.  power mechasm Iooeted in the 
fm I« on-. said one si'e of the throat" and 
45 adaed fo oscfl.l.ate said link, a ram slide located 
on the opposite side of the throat, a li in the 
general fo of a bell crank having one arm 
pivoted at said knee joint and extending past the 
toat, the other arm of the bell cra overhang- 
50 ing the throat and having an operative coection 
with the ram sHde, and a pivot carried by the 
bell crank having a sliding connection with the 
frame, said pivot having a position on the bell 
cra intermediate i two arms, said sliding con- 
55 nection with the frame being on said opposite 
side of the thr0at, and mechasm for adjusting 
the fulc transversely of sd frame. 
6. A toggle press comprising a frame formed 
60 fo provide an open C-shaped throat clung a 
platen, a ggle linkage havg a fcrum located 
in the frame ward one side of the throat, said 
toggle lage comprising a link pivoted on said 
fulcrum and extending away from the platen 
65 and providing a knee joint also on said one side 
of the throat, a drivg mechasm coistg 
of a crank and connecting rod between if and 
the ee joint and located on said one side of 
the throat, a ram slide located on the opposite 
70 side of the throat, and a link in the general fo 
of a bell crank having one a pivoted ai said 
knee joint and doeected so as to extend past the 
throat where if is provided th a pivoted slide 
connection with the frame, the other arm of the 
75 bell cra overhanging the toat where it is pro- 
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vided with an operative connectlon with the ram 
slide. 
7. A toggle press comprising aframe formed 
fo provide an open C-shaped throat including a 
platen, a toggle linkage having a fulcrum located 
in the frame toward one side o the throat, said 
toggle linkage comprising a link pivoted on said 
fulcrum and extending in a direction generally 
toward the platen and providing a "knee joint also 
on said one side of the throat, a driving mecha- 
nism consisting of a crank and connecting rod 
between it and the knee joint and located on 
said one side of the throat, a ram slide located 
on the opposite side of the throat, and a link 
in the general form of a bell crank having one 
arm pivoted af said knee joint and directed so 
as fo extend past the tin-oat where itis provided 
with a pivoted slide connection with the frame, 
the other axm of the bell crank overhanging the 
throat where it is provided with an operative con- 
nection with the ram side. 
8. A toggle press comprising aframe formed 
fo provide an open C-shaped throat including a 
platen, a toggle linkage having a fulcrum located 
in the frame toward one side of the throat, said 
tggle linkage comprising a link pivoted on said 
fulcrum providing a knee joint also on said one 
side of the throat, a driving mechanism consist- 
ing of a crank and connecting rod between it 
and the knee joint and located on said one side 
of the throat and extending away from its closed 
side, a ram slide located on the oppesite side of 
the throat, and a link in the general form of a 
bell crank having one arm pivoted ai said knee 
joint and directed so as fo extend past the throat 
on its closed side where the bell crank is provided 
with a pivoted slide connection with the frame, 
the other arm of the bell crank overhanging the 
throat where itis provided with an operative con- 
nection with the rare slide. 
9. A toggle press comprising aframe formed 
to provide an open C-shaped throat including a 
platen, a toggle linkage having a fulcrum located 
in the frame toward one side of the throat, said 
toggle linkage comprising a link pivoted on said 

fulcrum providing a knee joint-also on said one 
side of the throat, a driving mechanism consist- 
ing of a crank and connecting rod between if and 
a.nother pivot joint on said link and located on 
5 said one side of the throat, a ram slide located 
on the opposite side of the throat, and a tink 
in the general form of a bell crank having one 
arm pivoted at said "Imee joint and directed so as 
fo extend past the throat where itis provided 
10 with a pivoted slide connection with the frame, 
the other arm of the bell crank overhanging the 
throat where it is provided with an operative link 
connection with the ram slide. 
10. A toggle press comprising a frame.having 
15 a platen and a ram slide on opposite sides of a 
work gap, a fulcrum Iocated on the ïrame, an 
oscfllating toggle arm extending from said ful- 
crum and providing a knee joint, a rotarY crank, 
a connecting link between said crank and said 
2O toggle arm adapted upon rotation of the crank 
fo oscillate said toggle arm and said knee joint, 
a substantially vertically movable floating ele- 
ment having a freely movable connection with 
the frame, and a toggle link pivoted fo said knee 
25 joint, said toggle link having a connection with 
said movable element and having an additional 
operative connection with the ram slide. 
11. Apparatus made according o claim 10, in 
which, considering the ram slide as vertical, the 
3o fulcrum and the knee joint axe at points not 
hgher than the top of the gap, and in which said 
movable element and said operative connection 
are located at points not lower than the bottom 
of the gap. 
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